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© Polyester composition. 



© A polyester composition comprising: 

(A) 100 parts by weight of substantially linear polyester comprising, as the main constituent unit 
ethylene terephthalate; 

(B) 0.05 to 15 parts by weight of crystallization promotor; and 

(C) 0.1 to 15 parts by weight of at least one modified polyolefin wax plasticizer selected from 
^ ox.dized polyolefin waxes, unsaturated carboxylic acid or its derivative graft-modified polyolefin waxes 
^ ' unsaturated epoxy compound-modified polyolefin waxes, unsaturated silane compound-modified polyolefin 
^ waxes, and styrene-type monomer-modified olefin waxes. 
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POLYESTER COMPOSITION 



The present invention relates to a polyester composition comprising, as the main constituent unit 
ethytene terephthalate and having excel.en, heat resistance and an improved rate of cryiiSS 

Substant.ally l.near polyesters comprising, as the main constituent unit, an ethylene terephthalate such 

s T te T tha ' ate : ^ ^ here,0, ° re US6d 35 3 mat6rial *» ™ lded ahic.es having vanou 

s shapes, such as a f.lm. a sheet, a laminate, and a container, because of their excellent stiffness heat 
resrstance and gas barrier properties. However, these polyesters are disadvantageous in that the rate o 

temt ° W ,r d '"^ Cann0t be m ° ,ded 31 3 hi9h SPeed - There(ore ' • of elelti g me 

temperature of the mold ,s used to enhance the rate of crystallization of the polyesters. However use of this 

» Z™*TZT dvanta9es in ,hat the resin under9oes ,hermal deteriora,ion and the moided 

In order to increase the rate of crystallization and to improve the mechanical property such as heat 

aST Th r n T' * ,he T P0 ' yeS,erS - there have bee " P"P— methods comprising b ending val 
add.tvesw.th the polyesters. These methods include the blending of inorganic compounds such as ta^c 
metal safts of aliphatic or aromatic carboxylic acids, or po.ymers such as poiUylene glycols 
kylene glycols, ethylene-(meth)acrylic acid salt copofymers. unsaturated polyester, and polJamSes S ml 
polyesters. For example. United States Patent 3.639.527 proposes copolymers of ethylene or styrene wSh 

TzmT^^T^ 0 ^ " ke - Uni,6d S,at6S Pa,em 4 ' 352 ' 904 and *C app" ca"on 

GB 2,015,013 propose techn.ques of blending (1) fillers or the like. (2) sodium or potassium salts of oraanic 
polymers hav.ng pendant carboxyl groups, and (3, organic esters. Examples of the saS of organ c 
powers (2) are sodium salts of ethylene-methacrylic acid copolymers and sodium si o tyrene-mate c 
nhydr.de copolymers Japaneses Unexamined Patent Publication Nos. 56-145943. 56-?27655 and 57- 
145145 propose techn.ques of blending the same copolymer salts as those described in Ilf ahovp fl „w 
polyalkylene glycols or their derivatives. aescnoed .n (2) above and 

Japanese Unexamined Patent Publication Nos. 56-109244 and 56-109245 nrnnn« a >*^- 

%Zi?T hy>en :- t optiona,ly a nuc,eatin9 a9ent and a 

terephthalate res.n. S.m.larly. United States Patent 3.405.198 discloses the technique of blending pCthy.- 
Japanese Unexamined Patent Publication No S 58-7644R anH *7 qdai * u - 

The present invention provides a polyester composition comprising ■ 
^£S££ " *~ aS the "* —«uent unit. 

(B) 0.05 to 15 parts by weight of crystallization promoter; and 

«. v } C> °' 1 t0 15 parts by weight of at least one Plasticizer selected from 
(CO. <C 2 ), (C s ). and (C<) which are defined as follows: 

(Ci) condensation product of compound of the formula (IV 
(HQ ■ R)jS (I) 1 '' 

(wherein the R groups are the same or different and selected from aliphatic alicyclic and aromatic 
hydrocarbon groups and any combination thereof, and the Q groups are the sam or Se em and S 

SU ' ,Ur> ^ ° r9aniC ° OmP0Und COmainin9 tW ° aroups selected f ™ **2 2 phen* 

« abovP-mlSnnflf ! COm , P T d de "' Ved ^ ° r9anic Kid and "»"P°"n° selected from compounds of the 
<5 above-mentioned formula (I) and condensation products (Ci); M"unus, or me 

form,,.* J?! e .!. her C ° mP ° Und derived Uom » compound selected from compounds of the above-mentioned 

rotd ( r P ir:r on products <c,) - and m se,ec,ed *»» 

« «, » h (C4) , m0dified P 0| y° le,in wax Elected from oxidized polyolefin waxes, unsaturated carboxvlic acid 
9raW - m ° dmed P0,y0lefin waxes ' "saturated epoxy compound-modified p£5SZ£ 
unsaturated s.tene compound-modified po.yo.efin waxes, and styrene-type monomer-modified STJUST 
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Component (A) 

. mole %. preferably a', Ji 2 7o,eT STSS ?ff aTSTS- tleTh 7"" " ^ ? ° 
constituent unit. wsraoiy ai least 85 mole , 0 of the ethylene terephthalate 

d Jboxy^ l^r^ C ° main 3 Sma " ™ 01 ~c 

acid component unTom r tan Z Te eS c I'r ^ " 0maUc 

*°Pntha,ic acid, phthal.c acid, a!^ ^ ™' ' nClUde ' «°' «*• 

^^'SSTS^JS^S COmai " 3 Sma " ~ °< « -P-n« units Che, 

ma y incL. IZSSi Tc^^XsZZTL^T T ethy,ene glyco1 component units 

propanediol. 1.4-butane diol neooenM Ql Z T^nL J ? at ° mS SUCh 35 pr0pylene 8* c °'- 1 * 
« Vethoxy) benzene. 1>bistf^ 1.4-b,s,^ydrox- 

hydroxyethoxyphenyl)sulfone bis Xn^^.^"^ ^^^^ phenyl) propane ' bis ^ 
Po.ya.xy.ene glycol" units having TST^T^ ^ ^^^^enyOpropane. and 
po.ypropy.ene glycol, polytetramethytene glycol 10,000 SUCh 88 fl'veol. 

» c™2«n£^^ 3 Sma " ~ °< Phonal 

mentioned aromatic dic^boxvJc 1*7™ , ' d,carbox V |ic acid component units and the above- 
Examp,es o. such ^X^^S^ZL^ T ab0V ^ M di °' "moon™ -its. 
«rime.N«c acid, trimeiic acid. PmS^ Tf° P °' yb3SiC SUCh aS 

such as butanetetracarboxylic acid- « f k ^.t 8lipha,ic P 01 *"* a <=ids 

• aliphatic po.yols such Ti£ZTZ£S£^ 

ypo.ycarboxy.ic acids such a! M^ ^^^^ 0 ^ 0 md ^^hnto,; and ox- 

dicarboxylic acid component unit other man the *J*nL*, ? Conlent 0f the aromaSc 

from 0 to 10 mole %. preferably from 0 te 7 moLTtf ? T^ 8 "' ^ ' S USua),y in the ™9 e * 
usually in the range of from 35 ,o 5 T mote % 2° 1°' 9 ' yC ° l COmponent unit is 

• component unit otL than th eiylen Totcc colol^ T * ' 0 f 5 m °' e %: ,he COn,em °' tha di °' 
%. preferably from 0 to 10 nrtX ZS^ tZZTSV ' h6 ra " 98 0f trom 0 t0 15 ™ ,a 
range of from 0 to 10 mole % tZll £° n « POtyfunctiona. compound unit is usually in the 
usually has an intrinsic Jocosity ' ! " 4 ™ J J °J 0 """V % - J»»e Po.yes.er of the present invention 
chlorophenol at a temperature of 50-C !£ . 9 ' pre,erab| y °- so *> '-8 dl/g. determined in p- 

preferab.y 200'C TSSTH "oL^JS * T USUally 3 m8ltin9 P° im of 180 ° C *> 2*°-C. 
120-C. 3 9 ' 3SS tr3nSltl0n tem P ara fre of 40-C to 140-C. preferably 50»C to 

acids^dSrde^^^^^ i« 3hou.d be noted that the 

polyester of the invention. V 6d 38 the d,recf start,n 9 ma,eria| s m production of the 



Component (B) 



so 



55 



may^e% C nTTnrr^r 2 rn ZSSSZ 1?^ - ^ a p — ^enhon 

compounds such as Talc and claS saSs of oToan Ll ? CryS ! 3, " zation pramotors a ^ a solid inorganic 

montanic acid, benzoic acid and IrlZil I T . ? " """^ 3Cid " S,earic acid " 
acids. wrepntnahc acid. e.g.. sod.um and potassium salts of these carboxylic 

^^vzizvz cisss s " of a specific ° r9anic c — 

Such carboxyhc ac.ds are usually those having the formula (B-l) 
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N-Y 



(B-I) 



wherem, X and* (these are collectively referred to as X, hereinafter, may be combined with each oth P r 
and are preferab.y ,n the combined form,, and Y each represents an aliphatic group, an Lyl £ 0U D an 

uZ XaTv° r 3 C °? inati ° n ,here °'' ^ " ' eaSt ° ne °' X and * c °" !a - « ca boxy group and 
further. X and Y may conta.n a member selected from the group consisting of a halogen atom a n To orouo 
and an am.no group, and when X contains a carboxyl group: Y may be a hydrogen 9 P 

Among the carboxylic acids of the formula (B-1). the preferred carboxylic acids are those m „h,rh v 
represents an aliphatic group are those having the formula (B-ll)- Ch X 

0 



20 



(CH 2 ) i\P N -(CH 2 ) m -COOH 

II 
0 



(B-II) 



25 



30 



wherein t is 2 to 3. and m is an integer of 1 to 15. Examples of such carboxylic acids are: 



;n-(ck 2 ) 2 -cooh, 



O 

[_>-(CH 



2 ) 5 -cooe, 



35 



40 



> N-(CH 2 ) ? -COOH i 



0 
0 



C/ n ~ (ce 

6 



2 ) 12 -CO0: 



4s The following carboxylic acids also may be used: 



0 

£>-<CK 

II 



2 ) i;l -cooe, 



50 



CE 2 -COOS 
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./ 



N -KE 2 ) s -COOH (B-III) 



10 



II 
O 



a W cidste: " " ' me9er °' 3 * ^ *' ^ S iS an ime9er of 1 t0 15 ' * 



such carboxyhc 



20 
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25 



30 



(3^N-<CE 2 ) S -C00E, 
0 
0 

(^eJ^ n- (ce 2 ) 7 -cooe, 



35 



40 



GO' 



^N-(CE 2 ) 11 -COOH 



Among the carboxylic acids of the formula (B-l). the carboxylic acids in which 



X represents an aromatic 
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EOOOR - 



0 IT O 
« f II 



-CO0H 



(B-V) 



II 
0 



6 ' 
R° O 



where.n. R to R« represent, independently from each other, a group selected from the group cons.sting of a 
hydrogen atom, lower a.kyl groups, ary. groups, aralkyl groups, halogen atoms, a carboxy. group a rwo 
group, and an amino group; and R 7 to R» represent, independently from each other, a hydrocarbon group 
hav.ng not greater than 20 carbon atoms. Examples of such carboxylic acids are- 



75 



20 



25 




o 
o 




N-(CH 2 ) 2 -COOE, 



N-(CB 2 ) 5 -COCH, 



30 



Q^N-(CH 2 ) 10 -COO5, 
O 



3S 



HOOC 




N- (OE 2 ) 5 -COOH, 



HOOC-(CH 2 ) 5 -N 




so 



N -(CH 2 ) 5 C00H 



Especially preferable examples are the following compounds: 
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w 




{CH 2 ) 2 CCCNo, 



Q^.N(a 2 ) 7 COCN£, 

6 



o 
I 



6 

^>KCH 2 ) 11 (30CSa, 



75 



20 



25 



30 




E l ^N(CK 2 ) 5 CCON S/ 



N(CH 2 ) 5 COGNa, 




35 




:n(gi 2 ). 





n i 3 

N-O-ODCNa, the irono- or di-sodiun salt o: 



40 



CCOH 



(CH^COOH, 



the acne- cr ci-scci-m salt cf 



45 



50 
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E30C(CH 2 ) 5 N 




N(CH 2 ) 5 CCCH 



The copolymer may be random copolymer, graft copolymer or block copolymer. 



7 



0 255 735 



The number average molecular weight of the copolymer measured by gel permeation chromatography 
(GPC) at 40°C using tetrahydrofran (THF) as a solvent, can be usually 1.000 to 50.000. preferably 2 000 to 
30,000. 

The molecular weight distribution (Mw/Mn) of the copolymer can be normally 1.1 to 20, preferably 1.2 
5 to 15. Hereinabove, Mw means the weight average molecular weight and Mn means the number average 
molecular weight. 

As the metal component of the metal salt of the organic polymer, alkaline metal such as sodium, 
potassium and cesium or alkaline earth metal such as magnesium, calcium and barium are exemplified. 
Among those metals, sodium and potassium are especially preferred. 

w The pendant carboxyl group or carboxylic anhydride group of the organic polymers is neutralized 
completely or partly. Neutralization degree of the carboxylic group or carboxylic anhydride group in the 
organic polymers, for example, can be 30 mole % to 100 mole %. preferably 30 mole % to 75 mole V In 
determining the neutralization degree, it should be supposed that one carboxylic anhydride group cor- 
responds to two carboxyl groups. 

s In those metal salts of the organic polymers, sodium salt of potassium salt of copolymer composed of 
ethylene and methacrylic acid are particularly preferred. 



Component (C) 



20 



The plasticizers (C) incorporated into the polyester composition of the present invention are those 
selected from the group consisting of the above-mentioned classes (Ct). (C 2 ). (C 3 ) and (C*). These 
compounds may be used alone or in any mixture of two or more thereof. 

In the compound of formula (I) 
25 (HQ-R) 2 S, 

R represents a hydrocarbon group selected from the group consisting of aliphatic hydrocarbon groups 
having at least two carbon atoms, alicyclic hydrocarbon groups, and aromatic hydrocarbon groups, and 
combinations thereof; two R groups may be the same as or different from each other. The aliphatic 
hydrocarbon groups include straight and branched aliphatic hydrocarbon groups usually having 2 to 10 

30 carbon atoms, preferably 2 to 6 carbon atoms. The alicyclic hydrocarbon groups are preferably those 
having not more than 10 carbon atoms, more preferably 4 to 6 carbon atoms and these hydrocarbon groups 
may have alkyl substituents on the ring. The aromatic hydrocarbon groups may have preferably 6 to 10 
carbon atoms and may be benzene ring or at least one alkyl group-subsituted benzene ring. 

Q represents oxygen or sulfur. Two Q groups may be the same as or different from each other. 

35 Examples of the compound of formula [I] are thiodiethanol, thiodipropanol, thiodibutanol, 2-hydrox- 
ypropyl sulfide, thiodicyciohexanol. thiodicyclopentanol, 2-methylmercaptoethyl sulfide, thiodibenzyl alcohol, 
and thiodiphenol. 

The organic compounds condensed with a compound of the formula (!) to form the condensation 
product (Ci) are those containing two alcoholic or phenolic hydroxyl groups. In this case, the compounds 
40 may contain two alcoholic or phenolic hydroxyl groups in one molecule, or they may contain alcoholic 
hydroxyl group and one phenolic hydroxyl group in one molecule. 

These organic compounds may include, in addition to the compounds of the formula (I) themselves in 
which Q is oxygen, alkylene glycols described below in detail, divalent phenols such as hydroquinone. 
resorcinol, and bisphenol A; hydroxyalkylphenols such as p-methylolphenol. m-methylolphenol, and salicyi 
4$ alcohol; and dihydroxycycloalkanes. 

The condensation products (Ci) may have molecular weight of from about 500 to 15,000 preferably 
from about 800 to 10,000. 

The preferred condensation products (Ct) are polythiodiethanol and a condensation product of 
thiodiethanol and an alkylene glycol. The polythiodiethanol is a compound of the formula [!!]• 
so HO i CHzCHbSCHjCHrO > „H [II] 

wherein n is preferably from 150 to 5, more preferably from 100 to 10. 

The condensation product of thiodiethanol and an alkylene glycol will now be explained. The alkylene 
glycols may include, for example, ethylene glycol, propylene glycol, tetramethylene glycol, neopentyl 
glycol, diethylene glycol, and triethylene glycol. One of these alkylene glycols may be condensed with 
thiodiethanol. Alternatively, two or more of the alkylene glycols may be co-condensed with thiodiethanol. In 
this case, the thiodiethanol compound unit may be condensed in the form of a block or randomly. The latter 
case is more preferable. The condensation product usually contains at least 60 mole %, preferably at least 
70 mole %, of the thiodiethanol component unit, and has preferably a molecular weight of 800 to 15,000. 
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To obtain the condensation products by reacting the compounds of formula (I) with pnenols or alcohols, 
well known methods are used. 

The ester compounds of the class (C 2 ) will then be explained. The alcohol components usable for the 
preparation of the ester compound {C 2 ) include, in addition to the compounds of the formula (I), the above- 
s mentioned condensation products (Ci). preferably polylhiodiethanol, and condensation products of 
thiodiethanol and alkylene glycols. Even the condensation product (Ci) having the smallest molecular weiaht 
may be used. The preferred upper limit of the molecular weight of the condensation product used is 15,000. 
Examples of the acids which, together with these alcohols, form the ester, are organic acids such as 
aliphatic organic acids, aromatic organic acids, and alicyclic organic acids. The aliphatic organic acids 
w usable for the formation of the ester are those having preferably 2 to 20 carbon atoms, e.g.. acetic acid, 
propionic acid, butyric acid, valeric acid, caproic acid, enanthic acid, capryhc acid, pelargonic acid, stearic 
acid, and isomers thereof. The aromatic organic acids usable for the formation of the ester may nave 7 to 
20 carbon atoms and include, for example, benzoic acid, nitrobenzoic acid, toluic acid, phthalic acid, 
isophthalic acid, and terephthalic acid. Of these, benzoic acid is especially preferable. The alicyclic organic 
75 acids usable for the formation of the ester have 7 to 20 carbon atoms and may include, for example, 
cyclohexane carboxyiic acid, cycloheptane carboxylic acid, and cyclohexane dicarboxylic acid. 

The ester compounds (C 2 ) may have a molecular weight of from 170 to 1.000 preferably from 250 to 

800. 

The especially preferred ester compounds (C2). are dibenzoate of thiodiethanol, dibenzoate of 
20 thiodipropanol. dibenzoate of a condensation product of thiodiethanol and diethylene glycol, and diacetate 
of thiodiphenol. 

The ester compounds (C 2 ) can be produced by well known methods. 

The ether compound (C3) derived from a compound selected from the group consisting of the 
compounds of the formula (1) and the condensation products (Ci), and a compound selected from the 
25 group consisting of monohydric alcohols and monohydric phenols will now be explained. The term 
"monohydric alcohol" as used herein refers to aliphatic alcohols aJicyclic alcohols, and arylalkyl alcohols. 
Those alcohols may have 1 to 20 carbon atoms. The condensation product (Ci) is preferably the same as 
that used for the ester compound (C 2 ). Preferable examples of the condensation products (C 3 ), are diphenyl 
ether of thiodiethanol, diphenyt ether of a condensation product of thiodiethanol and diethylene glycol, and 
30 dimethyl ether of thiodiphenol. Usually, condensation products <C 3 ) may have a molecular weight of from 
150 to 1,000, preferably from 250 to 800. 

The modified polyolefin wax of the class (Ci) is selected from oxydized polyolefin waxes, unsaturated 
carboxylic acid or its derivative graft-modified polyolefin waxes, unsaturated epoxy compound-modified 
polyolefin waxes, unsaturated silane compound-modified polyolefin waxes and styrene type monomer- 
35 modified polyolefin waxes. 

The polyolefin waxes usable as a raw material for the modified polyolefin waxes may include, for 
example, polyolefin waxes obtained by a method for the thermal decomposition or radical decomposition of 
polyoiefins such as polyethylene, polyproplylene, poly(4-methyl-1-pentene); polyethylene wax prepared by 
radical polymerization of ethylene under a high pressure; and polyolefin waxes obtained by polymerizing 
40 ethylene, propylene, or these olefins and o-oleflns such as. 1-butene. 1-hexene. 4-methyM-pentene and 1- 
decene in the presence of transition metal compounds under a medium or low pressure. Of these polyolefin 
waxes, those comprising ethylene as the main component are preferable. For example, polyolefin waxes 
having at least 80 mole %. preferably at least 85 mole % of ethylene component, are most suitable. The 
polyolefin wax usually has an intrinsic viscosity h] of 0.04 to 1.0 dl/g. preferably 0.0B to 0.8 dl/g, determined 
45 in decalin solution at a temperature of 135 e C. 

The oxidized polyolefin waxes usable in the present invention are those obtained by oxidizing the 
polyolefin waxes by means of any conventional method, for example, the methods described in United 
States Patent 3,892,717 and Japanese Unexamined Patent Publication No. 48-29876. The oxygen content 
of the oxidized polyolefin wax is usually in the range of from 0.1 to 11% by weight, preferably from 0.2 to 
50 8% by weight. The oxygen contained in the wax is present in the form of a hydroxyl group, carbonyl group 
such as an aldehyde and a ketone, a carboxyl group, or the like. The oxidized polyolefin wax is also used 
as a raw wax for the production of the other modified polyolefin waxes as described hereinafter. The 
oxidized polyolefin wax may have an intrinsic viscosity fa] of 0.04 to 1.0 de/g, preferably 0.04 to 0.7 dl/g. 
determined in decalin solution at a temperature of 135°C. 
55 Those oxidized polyolefin waxes may be usable as raw materials from which the modified polyolefin 
waxes described hereinafter are derived. 

Further, modified polyolefin waxes containing ester groups which are derived from the above oxidized 
polyolefin waxes and alcohols and/or organic acids, may also be usable as members of class (C 4 ). 
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The unsaturated monomer useful for the preparation of the unsaturated carboxyiic acid or its derivative 
graft-modified polyolefin waxes include unsaturated carboxyiic acids such as (meth)acrylic acid maiei- 
acid, fumaric acid, tetra-hydrophthalic acid, itaconic acid, citraconic acid, crotonic acid, isocrotonic acid~ 
Nadic Acid© (endo-cis-bicyclo[2.2.1]hepto-5-ene-2.3-dicarboxylic acid) and their derivatives such as acid 
hahdes. amides, imides. anhydrides, and esters, e.g.. malenyl chloride, maleimide. maleic anhydride 
citraconic anhydride, monomethyl maleate. acrylic amide, dimethyl maleate. glycidyl maleate methyl- 
(metha)acrylate. ethyl{metha)acrylate. n-butyl(metha)acrylate. and 2-ethylhexyl(metha) acrylate. Of these 
anhydrides and esters of unsaturated carboxyiic acids are preferable, and maleic anhydride Nadic 
Anhydride®, ethyl(metha)acrylate, n-butyl(metha)acrylate, and 2-ethylhexyl(metha)acrylate are especially 
preferable. 

The graft-modified polyolefin waxes of the present invention can be prepared by an conventional 
method, e.g., by reacting monomers for polyolefin waxes in the presence of a radical initiator such as an 
organic peroxide, an organic perester and an azo compound under a condition in which the polyolefin 
waxes are melted. 

The graft modification amount is usually from 0.2 to 50% by weight, preferably from 0.5 to 40% by 
weight, expressed in terms of the monomer content in the graft-modified polyolefin. 

Those unsaturated carboxyiic acids or derivative graft-modified polyolefin waxes may have an intrinsic 
viscosity of 0.04 to 1 .0 dl/g, preferably 0.06 to 0.8. 

The above-mentioned unsaturated carboxyiic acid or its derivative graft-modified polyolefin waxes also 
may be used as a raw wax for the preparation of the other modified polyolefin waxes described hereinafter 
Furthermore, modified polyolefin waxes containing ester groups which are derived from the unsaturated 
carboxyiic acid or its derivative graft-modified polyolefin waxes and alcohols also may be used as members 
of class (C4). 

As the unsaturated epoxy compound-modified polyolefin waxes, those which are already known e g 
those obtained by the method described in Japenese Unexamined Patent Publication No. 55-157613 can 
be directly used. The unsaturated epoxy compound can include allyl type unsaturated epoxy compounds 
e.g., allyl glycidyl ether, 2-methylallyl glycidyl ether, and glycidyl ether of o-. m-. or p-allylphenol 2-{o- m- 
or p-allylphenyl)ethylene oxide: styrene type unsaturated epoxy compounds such as glycidyl ether of 
rsopropenyl phenol; and aliphatic unsaturated compounds containing epoxy groups, eg 3 4-epoxy-l- 
butene, and 3,4-epoxy-3-methyl-l-butene. The unsaturated epoxy compound-modified polyolefin wax used 
preferably contains an epoxy group in an amount of 10"- to 3 x 10"* gram equivalent per grams of the 
polyolefin wax. 

Those unsaturated epoxy compound-modified polyolefin waxes may have an intrinsic viscosity of 0 04 
to 1 .0 dl/g, preferably 0.06 to 0.8. 

The unsaturated silane compound-modified polyolefin waxes usable as the component (C) are those 
described in, for example, Japenese Unexamined Patent Publication No. 54-145785. That is. such polyolefin 
waxes are, for example, those graft-modified with vinyltrimethoxysilane. vinyltriethoxysilane and vinyltris- 
(methoxyethoxy)silane. The graft percentage is usually from 3 to 45% by weight, preferably from 5 to 30% 
by weight. 

The styrene type monomer-modified polyolefin waxes usable as the component <C) are those modified 
with styrene type monomer having 8 to 11 of carbon atoms, e.g., styrene, c-methylstyrene. p-methyl- 
styrene, omethyl-styrene, 2,4-dimethylstyrene, 2,5-dimethylstyrene, and the like, according to the method 
described for the above-mentioned modified polyolefin waxes modified with unsaturated carboxyiic acids or 
the like. More specifically, styrene type monomer-modified polyolefin waxes prepared by the method 
described in. for example. Japanese Unexamined Patent Publication No. 58-65713. The content of the 
styrene type monomer in the modified waxes is usually from 1 to 90% by weight, preferably from 5 to 75% 
by weight. As described hereinabove, modified waxes obtained by graft modifying the oxidized polyolefin 
waxes and the unsaturated carboxyiic acid or its derivative graft-modified polyolefin waxes with styrene type 
monomer are also included in the styrene type monomer-modified polyolefin waxes used in the present 
invention. 

Those styrene type monomer-modified polyolefin waxes may have an intrinsic viscosity of 0 04 to 1 0 
dl/g, preferably 0.06 to 0.8 dl/g. 

Of the above-mentioned modified polyolefin waxes (C). oxidized polyolefin waxes, oxidized polyolefin 
waxes further grafted with styrene type monomers, and o./i-unsaturated carboxyiic acid ester-grafted 
polyolefin waxes are especially preferable. 
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The compounding ratio of component (B) to polyester (A) is in the range of from 0.05 to 15 parts bv 
waght. preferably from 0.1 to 10 parts by weight, more preferably 0.2 to 10 parts by weight per 100 parts 
by weigh of the polyester (A). Similarly, the compounding ratio of component (C) to polyester (A) is in the 
range of from 0.1 to 15 parts by weigh,, preferably 0.2 to 10 parts by weight, more preferably 0 5 to "o 
parts by we.ght. most preferably 1 to 1 0 parts by weight per 100 parts by weight of the polyester (A) 

As long as tne compounding ratios of components (B) and (C) to polyester (A) are in the above- 
specrf.ed ranges, improved effects of satisfactory rate of crystallization and satisfactory heat resistance 
which are characteristic of the composition of the present invention are realized 

Although the polyester composition of the present invention may consist only of the above-mentioned 
essential three components, polyester (A). and components (B) and (C). it may contain various compound- 
;ng agents or additives conventionally used for polyesters as long as the utility of the composition is not 
impaired Examples of such compounding agents or additives are reinforcing fillers such as diatomaceous 
earth, calcium carbonate, silica, silica-alumina, alumina, carbon, mica, titanium oxide, carbon fiber qlass 
hber. and aram.de fiber; lubricants: surfactants: thickening agents such as pentaerythritol. trimellitic acic I and 
pyromelhte add: flame-retardants; ultraviolet light stabilizers: antioxidants: releasing agents- and colorino 
selected C ° mp0undin9 P r °P° rtion of these compounding agents or additives may be' appropriately 

^Tr^L P0ly6Ster COmposition of fne P resent ^ntion may contain at leas, one polymer 
22 rlZ 9r ° UF ? COn !' Stin9 ° f ' f ° r eXamp ' e ' P olvole,in ^ O'efin copolymers or modified polymers 
thereof polystyrene, polyenes, polycarbonates, po.yacetais. polysulfone, polypneny.ene oxides, fluoro- 
plastics, silicone resin, and epoxy resins. 

mix,l e r„Tr COmpoSition of the present invemion can be obtained by a method wherein a polymer 
mixture consisting of the essential components and, if necessary, the compounding agents or additives Is 
melt mixed by any conventional method. aoumves is 

The present invention will now be explained in detail by the following examples 

(oHclCmeS 68 ' ^ m °' din9 ""' eVa ' Uati0n °' P0 ' yeSter COmP ° Siti0n WSre M put ^ < ha 



30 Press molding 

mprltTn n P0,y8Ster C ° mp u ° Sltj0n was * ressed at a ™Wing temperature of 290°C; by using a pressing 
machine to prepare a quenched pressed sheet having a size of 15 cm x 10 cm x 0.2 cm. 
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Injection molding 



hv „t„ SP6 a nw n I 0 ' ben ^ n9 t6St h3Vin9 3 ,hiCknesS of 02 cm was pre P ared at a ™>« temperature of 70'C 
by using an mjection mold.ng machine Model IS-35P manufactured by Toshiba Kikai Kabushiki Kaisha. 



Bending test 

45 S rJm« r n P Jr imem 1 ' 27 ^ Wide bV 6 - 35 ° m 1009 CUt ,r0m ,he P resS9d sneet ° r ^ injection molded 
IT TT* f S3me 8126 W3$ SUbieC,6d ,0 8 b6 " din9 test at a 'mature of 23°C and at a crosshead 
speed of 5 mm/mm. by using a tensile testing machine mode. 1122 manufactured by Instron Company 



Heat resistance 



was dete^'wl T 2 Cm '° n9 CUt fr0m the pressed sheet or Action molded specimen 

was determ-ned for temperature dependence of elastic modulus by using a Dynamic Mechanical AnaJvzer 

mius 8 i ™ u cT;TeT? cornp 7- The ratio of the eiastic ™ du,us * ™-ots?£2z 

moauius at 30 C (Em), i.e.. Ekx/Ex), was used as an indication of the heat resistance. 
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These values were determined by using a differential analyzer (abbreviated « n<?r t..~, ., 
tured by Perkin Elmer Company). That is. about 5 mg of a sample wa fZS^ , , "1 
pressed sheet or the injection molded sheet. Then t^a^TTsZclTTosc 
condition in which the sample is heated at an increasino rate of measurement under 

at a temperature of 290-C for 5 mi,, and is "Z^ZZV l ^Z^TtoT^ T 
crystallization temperature T CH during the increase in temperature, the puan of h eat *i deS™!^ 
peak area appearing at T CH , and the quantity of heat AH C determined tam , nL> ? de,ermmed a 
crystallization temperature during the decrease in temperature V? at ,he 

heat .The thus-obtained T CH is an indication "the SS^J^Z^ZS^ 

t^o^ 

Examples 1 to 12. Comparative Exampjes 1 tn s ^ 1 

A polyethylene terephthalate having an intrinsic viscositv of n ft* hi,„ , • 

In Table 1 , the symbols represent the following- 
Co.. £S2JtiX%ZST iC) ' S 3 manufactured by Nippon Oils a Fats 

(2) C-2 in plasticizer component (C) is dibenzoate in thiodiethanol 

(4) C-4 in plasticizer component (C) is dibenzoate of thiodipropanol 
5 C-5 in plasticizer component (C) is diacetate of thiodiphenol 
(6) C-6 in plasticizer component (C) is dimethyl ether of thiodiphenol 

S S*[ i nr^!' C ii Zer , COmPOnent <C) iS dibenZOate 0f ^^arcaptoethyl sulfide. 
(8) B-1 in crystallization promotor (B) is talc 

fnJ^VSSS^t^Z rr °' " ^^"^ethacrylic acid copolymer 
measured at JpmJ?S^'J£Z™ Sjf " 95 ™ le % ' ■« - ™. 

This cZ 3 ;:cs EXKzzr" sa,t - a «* 

and the contents of JZS^S^ Z^TT^ZZ^ T ni ' r ° 9en 

charged with 2 g of benzoyl oeroxide anri sn m i I? , ■ lem ?e r ature of 100 C. A dropping funnel was 
mixture in the funnel wa dropSd mTSr^ln \ bUbb ' in9 ,or 15 minu,es - «"* 

comp.etion of the dropping. t?££JS£EZ torTl™ th^ ° f ^ 30 minU,eS - After 
into a large excessive amount cJ Sexane to Stow £ 1 ♦ . * reaCfon mix,ure was ,hen P° ured 
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A reaction vessel provided with a condenser was charaed with 200 n of *. 
copolymer synthesized according to the above-mantt^ £ T ! V styrene/methacryljc acid 

the reaction vessel were heated o ZXZToTZcT *" 12 °° " °' t0 ' uene - The c ™ of 
was dropped into the reaction vessel thrcS TtnJZ , An , aque ° c US solutio ' 1 c< **a™9 6.18 g of NaOH 
-or a further 4 hours. The rea'c^n^ 

I^ESSST*" < B) iS ban2 ° a * by Wa.o Pure Chemical 

Examples 13 to 32 and Comparative Examples 6 to 9 

A polyethylene terephthalate having an intrinsic viscositv of n«<; 
modified polyolefin wax as a plasticizer were drl S?! 9 ' CrySta,llza,ion 0'°™°'- and a 
resonant mixtures were melt mixed by usino a 20 mJl lt * , e r °P°*<™ indicated in Table 1. The 
fiber is Wended, a full-High ted ^ ^ = 2^ " 98 ^ " WW "* ^ SS 

compositions were evaluated. The TesuUs are shown Tr £ ST^ °' "'"Obtained polyester 
compositions of the present invento ^ aTsulrior in v, n I * aPPar8m fr ° m Tab ' e 2 thal the 

comprising only the components (A) and (B, ^ * '° COrres P° ndin 9 composifons 

In Table 2. the symbols represent the following: 

(1 ) B-6 is sodium stearate. 

(2) B-7 is sodium 5-(N-phtalimide)-caproate 

«* %! d'egreVS £2* «" ***** * 15 

described for the synthesis of B 3 P ° U " d WaS <" «he same manner as that 

butyl -^fat^ h8Vi "9 • W of 0.23 d„g with which U w,. % of n- 

and venous modified waL ^y^ - - <°»ow,n 9 method 

Preparation Example of Graft-Modified Polyolefin Wax 

a temperature of 140-C. so as ,o rtSove the voi^e T 1° ^ Wh " e * W3S maintainad at 

and solidifed. The resultant n-butv, m^h^ir™™. .' nereaft9r - m * action product was cooled 
percentage of 14% by weight. metnacr y ,ate 9 ra «°° Polyethylene wax has a n-butyl methacrylate graft 

ed -e^i^ °< methacr^ate graft-copolymeri, 

was used as the starting mateS, ,o be mSfSj, 9 * m °' e % * Pr ° Py ' ene <*>*»V™*** therewith 

po-yem^ IS^ThS £} f "* ™ tha ^ late ^-Hzed therewith (a 

material). WJ " 13 d ' /9 " nd a Wene content of 4 mole % was used as the starting 

tberewS !^n~^^ ^polymerized 
^stallizabiiityoftbepo^ 

•berewKTs^^^ 

a u o^Td rssr s r^nrui^T 1 <a polye,hyiene wa * - 9 

- sai^as^rcr^ ~ - = TOTU -eria, was 
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i»K I 1 «!? '! 3 m ° dified W3X COmprisin 9 an oxidized wa * havi "9 a" oxygen content of 0.9% by weight 
for C-9) Styfene 9raft - COp0,ymeri2ed (the startin 9 was the same as .hat 

««*Jl2 °'!V S 3 l ? WhiCh 2 ° % by Wei9ht °' Styrene and 10% b * wei 9 ht of acrylonitrile were co- 
grafted (the starting material was the same as that for C-10). 

* (13) C-17 is a maieic anhydride-grafted wax having a potassium hydroxide number of 30 mq q (the 
starting material was the same as that for C 10). 

the sa^eastnat'toC-S) ?% °' viny| - methox y silane 9 rafted «w«o (the starting material was 

m q !!2 C * 19 iS 3 W3X con,ainin 9 al| y' 9'ycidyl ether grafted thereto and having an epoxy group content 
of 9 x 10 gram equivalent per g of the wax (the starting material was the same as that for C-8>. 
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Claims 

1 . A polyester composition comprising: 

ethyleneUephEte^ W6i9m * SUbStan,ia,,y linear po,yester c ° m P" si "9- as the main constituent unit. 
(B) 0.05 to 15 parts by weight of crystallization promoter; and 
... < C> °, 1 |°. 15 parts b * wei 9 ht ° f aI "east one modified polyolefin wax plasticizer selected from 
oxidized polyolefin waxes, unsatured carboxylic acid or its derivative graft-modified polyolefin waxes 
unsaturated epoxy compound-modified polyolefin waxes, unsaturated silane compound-modified polyolefin 
waxes, and styrene-type monomer-modified olefin waxes. 

2. A composition according to any preceding claim wherein the modified polyolefin wax C is derived 
from po yolefcn wax having an intrinsic viscosity [,) of 0.04 to 1.0 dl/g. determined in decalin solution a. a 
temperature of 135°C. 

3. A composition according to any preceding claim wherein the modified polyolefin wax C is derived 
from polyolefin wax comprising ethylene as the main component. 

4. A composition according to any preceding claim wherein the modified polyolefin wax C is selected 

TJ*'\ T 1° e " W3X ' 0XidiZ6d P ° ,y0lefin wax further 9 rafted onto st V rene type monomer and a 0- 
unsaturated carboxylic acid ester-grafted polyolefin wax. 

of PthvtnT^Mr, 3 ^ 1 " 9 t0 a " y PreCedinQ C ' aim Wherein ,he po, y es,er contains at 'east 70 mole % 
of ethylene terephthalate units. 

fmm 6 c*H COmP °! i,i0n aCCOrdin 9 t0 a "V Preceding claim wherein the crystallization promoter (B) is selected 
from sod.um and potassium salts of organic carboxylic acids; alkali metal and alkaline earth metal salts of 
organic aads containing an imide linkage and having not more than 50 carbon atoms; and metal (eq 

nCde Sa ' tS ° f C0P °' ymer * ° ,efm ° f ar ° ma,iC °' efin Wi ' h UnSa,Ufated carboxylic aciH 
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